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underlying muscle and connective tissue were trimmed away. The squares were floated overnight, mucosal surface down, in a solution of 0-15% trypsin (GIBCO), 10 mM glucose, 3 mM KCl, 130 mM NaCl, 1 mM Na2HPO4, 30 mM HEPES (Sigma), and 3-3 ,uM phenol red,4 at 4°C in room air. The next day the tissue was transferred to a second Petri dish containing a similar solution without trypsin and containing 5 pug/ml soybean trypsin inhibitor (Sigma). The mucosa was removed by scraping with small forceps, and the resulting cell suspension pipetted multiple times to dissociate large cell clumps. The cell suspension was then centrifuged at 250 x g for 10 minutes. The cell pellet was resuspended in growth medium and plated in six well multiwell tissue culture plates (Falcon), on uncoated plastic or wells coated with Type I collagen (Sigma), Type IV collagen (Sigma), or human fibronectin (Sigma).
GROWTH MEDIUM AND CONDITIONS
Cells were grown in a modified MCDB-153 medium (Sigma) with final concentrations of the following supplements: 5% fetal calf serum (GIBCO), 04 ,ug/ml hydrocortisone (Sigma), 20 ng/ml epidermal growth factor (GIBCO), 10 -10 M cholera toxin (Sigma), 1I8x10-4 M adenine (Sigma), 140 ,ug/ml bovine pituitary extract (Sigma), 100 units/ml penicillin (GIBCO), 100 jig/ml streptomycin (GIBCO), and 0-25 jig/ml amphotericin B (GIBCO).
Cells were grown in a humidified atmosphere containing 5% CO2, at 370C.
STAINING CHARACTERISATION
After the initial subculture, an aliquot of cells was grown on Lab-Tek eight well chamber glass slides for staining with haematoxylin and eosin, alcian blue (pH 2 5), and antibodies to cytokeratin (AE1/AE3, Boehringer Mannheim), and vimentin (Biomeda Corporation). A standard immunoperoxidase staining procedure using the avidin-biotin-complex system was used for the cytokeratin and vimentin stains. unlike previously described in thymic cell cultures.2 After epithelial cells achieved confluent growth over 75% of the dish, the cells were subcultured by incubating with 0-25% trypsin with EDTA (GIBCO), at 37°C for 5-10 minutes. The resulting cell suspension was then transferred to a conical centrifuge tube containing 25 ml growth medium and centrifuged at 100 X g for 10 minutes. Cells were seeded at 9X 105 cells/well, or 2 to 3X 105 cells/ml. Confluence was reached in three to seven days, and cells could be subcultured up to eight times before cell growth slowed. Cells could be maintained continuously in culture for at least three months. Cells could be retrieved and replated with subsequent growth to confluence after freezing in growth medium containing 10% DMSO and storage in liquid nitrogen. Total cell yield was greater than 109 cells for subsequent studies. METHOD 
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Growth of epithelium after trypsinisation of mucosal fragments After plating of dissociated epithelial cells in multiwell plates, the plates were left undisturbed for three to four days to permit attachment of cells to the culture dish. Attachment was seen in uncoated wells (Falcon six well plate), wells coated with Type IV collagen, and wells coated with human fibronectin. After three to four days, the unattached cells were rinsed away and the culture refed with fresh growth medium. Time to confluent growth was typically 20 to 35 days. The morphology of the epithelial cells was similar to those cells grown by the explant technique. Cultures contained a variable percentage of cells with fibroblastic morphology. In some cultures the fibroblasts overgrew the epithelial component by the fourth or fifth subculture. Growth on wells coated with Type IV collagen and fibronectin was slower, but some cultures established on these coated plates seemed to contain fewer fibroblasts, although this finding was not seen for all cultures. Cells grown on Type IV collagen or fibronectin could be subcultured fewer times than those grown on uncoated plastic. All cultures grew on uncoated plastic wells, but only 50% of these specimens could be cultured on fibronectin or Type IV collagen wells. No epithelial cells could be grown on plastic coated with Type I collagen.
MORPHOLOGICAL CHARACTERISTICS
Histological examination of tissue adjacent to the samples for culture confirmed the presence of Barrett's oesophagus (Fig 1) . Early in culture, the epithelial cells were polygonal, with a moderate amount of cytoplasm (Fig 2) . As cell growth slowed after six to eight doublings, the cells became larger, irregular in shape, and had large pale staining cytoplasmic vacuoles (Fig 3) . At all stages of growth, alcian blue positive cells were seen, and some cells resembled goblet cells, with compression of the nucleus by a dominant vacuole (Fig 4) . The alcian blue positive material was located in a few large cytoplasmic vacuoles (Fig 5) . The epithelial appearing cells were cytokeratin positive and vimentin negative (Fig 6) . Fibroblastic appearing cells were vimentin positive and cytokeratin negative.
Transmission election microscopy was performed on three cultures, one after 23 days in culture, one after 55 days, and one after 60 days. In all three cultures, desmosomes, numerous surface cytoplasmic projections, and tonofilaments were found (Fig 7) . The Quantitative, not qualitative, differences in growth media seem to be important in successful culture of non-malignant human epithelial cell lines.7 It is unclear if the medium currently used, or the one used by Garewal, fully satisfies the longterm requirements for these cultures, although short term growth is satisfactory. After eight or so subcultures, the epithelial cells became enlarged and irregular in shape and proliferative activity ceased. Electron microscopy showed that cells from older cultures contained many secondary lysosomes, a change associated with aging. No culture has proved to be immortal. The conditions described support short term growth of epithelial cells derived from Barrett's oesophagus, and sufficient quantities of comparatively pure epithelial cells can be obtained for a variety of molecular biology and physiological studies. 
